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Abstract Intensive group training using principles of
graded activity has been proven to be effective in occu-
pational care for workers with chronic low back pain.
Objective of the study was to compare the effects of an
intensive group training protocol aimed at returning to
normal daily activities and guideline physiotherapy for
primary care patients with non-specific chronic low back
pain. The study was designed as pragmatic randomised
controlled trial with a setup of 105 primary care physio-
therapists in 49 practices and 114 patients with non-specific
low back pain of more than 12 weeks duration participated
in the study. In the intensive group training protocol
exercise therapy, back school and operant-conditioning
behavioural principles are combined. Patients were treated
during 10 individual sessions along 20 group sessions.
Usual care consisted of physiotherapy according to the
Dutch guidelines for Low Back Pain. Main outcome
measures were functional disability (Roland Morris dis-
ability questionnaire), pain intensity, perceived recovery
and sick leave because of low back pain assessed at
baseline and after 6, 13, 26 and 52 weeks. Both an inten-
tion-to-treat analysis and a per-protocol analysis were
performed. Multilevel analysis did not show significant
differences between both treatment groups on any outcome
measures during the complete follow-up period, with one
exception. After 26 weeks the protocol group showed more
reduction in pain intensity than the guideline group, but
this difference was absent after 52 weeks. We finally
conclude that an intensive group training protocol was not
more effective than usual physiotherapy for chronic low
back pain.
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Introduction
Non-specific low back pain is one of the most common and
expensive disorders in industrialised countries. The 1-year
prevalence is estimated at 44% in the general population
[17]. Contrary to common belief, current literature suggests
that the proportion of patients with persistent low back pain
after 1 year is larger than 10% [7, 13, 21]. Therefore, there
is a great need to identify efficient interventions for chronic
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low back pain patients. Systematic Cochrane reviews of the
effectiveness of exercise therapy, behavioural therapy and
back school programs have shown that these interventions
are promising treatment options. [6, 8, 16]. The Low Back
Pain Guideline of the Royal Dutch College for Physio-
therapy for low back pain recommends adequate
information and an active approach including behavioural
principles [1]. As physiotherapists do not have specific
knowledge of behavioural principles or are not specifically
trained to provide behavioural therapy, physiotherapists in
Amsterdam developed an intensive group training protocol
based on the guideline. In two randomised controlled trials
(RCTs) the effects of a behaviour-orientated physical
exercise program were studied in occupational health care
[12, 19]. The promising results of these studies led to the
question whether a similar intervention would be as
effective in a primary physiotherapy care setting. The aim
of the current study was to compare the effectiveness of an
intensive group training protocol to guideline physiother-
apy in chronic low back pain patients. An extensive
description of the design of this study has been reported
elsewhere [22]. Although we initially focussed on patients
with sub-acute and chronic low back pain, after a one year
inclusion period only eight patients with sub-acute low
back pain were recruited for this study. It was therefore
decided to focus only on patients with chronic complaints.
Methods
Participants
Participating physiotherapists were asked to include
patients with chronic low back pain. Inclusion criteria
were: age 18–65 years, a new episode of non-specific low
back pain lasting more than 12 weeks, inability to resume
daily activities in the last 3 weeks, health insurance with
one insurance company. This was the only company will-
ing to reimburse the intensive group training protocol at the
beginning of the trial. This company is one of the largest
health insurance companies and the population is repre-
sentative of the general population in The Netherlands.
Exclusion criteria were specific low back pain, advice by
general practitioner not to perform physically straining
activities, pregnancy, pelvic girdle pain, legal involvement
related to either low back pain or related to work disability.
Randomisation
Patients were randomly allocated to either the protocol
group or guideline group. Nine local research centres were
set up. For each research centre a randomisation list was
prepared and permuted blocks of 4 patients were made to
ensure equal distribution of patients for each research
centre. An independent statistician (DLK) generated the
randomisation lists, using series of random numbers. The
principle investigator (NvdR), who was not involved in the
recruitment of patients or treatment allocation, prepared
opaque, sealed envelopes. After the baseline measurement
the administrative assistant handed the next envelope to the
patient who then opened the envelope guaranteeing con-
cealed randomisation. Due to the pragmatic design both
patients and physiotherapists could not be blinded for the
interventions.
Interventions
The intensive group training protocol combines exercise
therapy, back school and behavioural principles. Physio-
therapists in the protocol group received two intensive
training sessions of 6 h each and were trained to work
according to protocol, including behavioural principles.
Patients received 10 individual sessions consisting of
patient history, physical examination, providing informa-
tion on the treatment, determining baseline level of
functional capacity, setting treatment goals, signing a
treatment contract and evaluating treatment goals. During
the 20 group sessions patients trained according to operant-
conditioning behavioural principles based on the baseline
level of functional capacity.
Physiotherapists in the guideline group received two
training sessions of three hours each. Background, content
and recommendations of the guideline were discussed
during the training sessions. Patients assigned to the
guideline group were treated individually and the number
of treatment sessions was at the discretion of the physio-
therapists. The mean number of physiotherapy sessions per
patient in this group was 13.
Outcome assessment
Patients completed questionnaires at baseline and 6, 13, 26
and 52 weeks after randomisation. Primary outcome mea-
sures were: (1) functional status assessed with the 24-item
Roland Morris Disability Questionnaire (RDQ) [18]; (2)
pain-intensity measured on an 11-point numerical rating
scale (PI-NRS), ranging from 0 ‘‘no pain’’ to 10 ‘‘very
severe pain’’ [3]; (3) global perceived effect (GPE) mea-
sured on a 6-point scale ranging from ‘‘much worse’’ to
‘‘completely recovered’’; (4) work absenteeism, measured
with the Short Form Health and Labour Questionnaire
(HLQ) [5, 25]. Secondary outcomes were: (1) fear of
movement/(re)injury using the 17-item Tampa scale [10];
(2) pain coping strategies assessed using the Pain Coping
Inventory [11]; (3) self-efficacy beliefs are measured using
the Pain Self-Efficacy Questionnaire [14].
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Sample size calculation
Sample size was based on detecting a clinically relevant
difference in functional disability (difference of 3 points on
the RDQ after 52 weeks [2]) with a power (1 - b) of 90%
and a significance level of 5%. This resulted in 60 patients
per group.
Statistical analyses
Baseline similarity was assessed, using Chi-square tests,
unpaired Student’s t tests or Mann–Whitney U tests. An
intention-to-treat analysis was conducted for each follow-up
moment using multilevel modelling. The included levels
were: repeated measures (i.e. time), patient, physiotherapists
Assessed for  
eligibility (n=140)
Excluded (n=26) 
 Did not meet inclusion criteria (n=8) 
 Refused to participate (n=11) 
 Other reasons (n=7) 
Randomized (n=114) 
Allocated to protocol group (n=60) 
Did not receive protocol  (n=10) 
 patient had no time (n=3)* 
 patient refused (n=5) 
 back pain recovered (n=1) 
 patient referred to neurology (n=1)* 
* 2 patients received control group treatment 
Allocated to guideline group (n=54) 
Did not receive guideline therapy (n=5) 
 patient had no time (n=2) 
 back pain recovered (n=1) 
 unclear (n=1) 















Protocol group (n=60) 
• 6 weeks    n = 56 
n = 2 
n = 2
complete data
loss to follow-up  
missing
   




loss to follow-up  
missing
   




loss to follow-up 
missing
   
• 52 weeks n = 55 
n = 1
complete data 
loss to follow-up 
Reasons for loss to follow-up: 
 Refused without reason (n=2) 
 Too ill to participate (n=1)  
 Waiting time for protocol too long (n=1) 
Discontinued protocol (n=12) 
 No time (n=3) 
 Unclear / no reason (n=5)  
 Patient fell ill (n=1)  
 Intervention not helping (n=3) 
Guideline group (n=54) 




loss to follow-up 
missing
   




loss to follow-up 
missing
   




loss to follow-up 
missing
   
• 52 weeks n = 47 
n = 2
complete data
loss to follow-up 
Reasons for loss to follow-up: 
 Refused without reason (n=5) 
 No time (n=2) 
Discontinued guideline therapy  (n=13): 
 No time (n=3) 
 Unclear / no reason (n=5) 
 Patient fell ill (n=1) 
 Intervention not helping (n=2) 
 Patient moved to other city (n=2) 
Included in intention to treat analysis (n=60) 
Included in per-protocol analysis (n=31)* 
*adequately treated according to performance 
criteria
Included in intention to treat analysis (n=54) 
Included in per-protocol analysis (n=36) 
Fig. 1 Flowchart
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and physiotherapy practices. Analyses were adjusted for
patients’ characteristics that differed between the protocol
group and the guideline group. Resulting regression coeffi-
cients can be interpreted as the difference on patient
outcomes between both groups at a certain follow-up period
corrected for the difference at baseline. Per-protocol analy-
ses were performed additionally, excluding all participants
who did not receive or complete the randomised interven-
tion. Three subgroup analyses were performed for patients
with elevated psychosocial scores at baseline (fear avoidance
beliefs, median split; catastrophising, median split; self
efficacy, median split). The analyses were performed in
SPSS version 12.0 and MLwiN version 2.02.
Results
Participants
From October 2003 until April 2005 a total of 105 par-
ticipating physiotherapists referred 140 patients with low
back pain to a research centre; 114 patients met all
inclusion criteria and signed informed consent. Figure 1
shows the trial profile. One patient enrolled should not have
been, since this patient showed signs of specific low back
pain and was later referred to a neurologist. Four patients in
each group had sub-acute low back pain and were included
in the analyses.
Baseline characteristics
Baseline characteristics of the patients were largely similar
in both groups (Table 1). There was a difference at baseline
in the percentage of patients with paid work and ethnic
background. Patients who were lost to follow-up (n = 12)
were significantly younger at baseline than completers
(mean age 34.1 vs. 42.6).
Table 1 Baseline characteristics of the two intervention groups
Variable Protocol
group (n = 60)
Guideline
group (n = 54)
Age in years (mean; SD) 41.5 (8.8) 42.0 (9.9)
Women 33 (55%) 26 (48%)
Paid work (% yes) 42 (70%) 31 (57%)
Ethnic background
Dutch 29 (48%) 19 (35%)
Immigrant (European) 3 (5%) 2 (4%)
Immigrant (non-European) 28 (47%) 33 (61%)
Education level
Low 17 (28%) 15 (28%)
Middle 30 (50%) 28 (52%)
High 13 (22%) 11 (20%)
Duration current episode in weeks
(mean; SD)
53.9 (70.6) 47.2 (64.3)
Previous complaints of LBP 47 (78%) 43 (80%)
# LBP episodes in the last 12 months
0 episodes 13 (22%) 14 (26%)
1–2 episodes 6 (10%) 4 (7%)
3–5 episodes 11 (18%) 9 (17%)
More than 5 episodes 8 (13%) 3 (6%)
Nonstop complaints 22 (37%) 24 (44%)
Preference for treatment
Preference for protocol 5 (8%) 4 (7%)
Preference for guideline 23 (38%) 19 (35%)
No preference 32 (53%) 31 (57%)
Data are number of patients (%) unless otherwise indicated
Table 2 Multilevel model-based mean scores at baseline and follow-













6 weeks 10.2 10.2 0.35 (-1.29; 1.98)
13 weeks 7.9 7.5 0.85 (-1.36; 3.06)
26 weeks 7.4 7.7 0.13 (-2.24; 2.50)
52 weeks 6.7 7.1 0.06 (-2.22; 2.34)





6 weeks 5.3 5.4 -0.42 (-1.29; 0.46)
13 weeks 4.4 4.9 -0.76 (-1.74; 0.23)
26 weeks 4.1 4.8 -0.97 (-1.88; -0.06)*
52 weeks 3.9 4.6 -1.02 (-2.14; 0.09)
Overall effect: v2 = 5.212; 4df (P = 0.27)
Odds ratios (95% CI)
Perceived effect (GPE) (% yes)
6 weeks 14.2% 20.4% 0.65 (0.21; 2.01)
13 weeks 29.9% 29.6% 1.02 (0.37; 2.80)
26 weeks 38.2% 39.8% 0.93 (0.36; 2.43)
52 weeks 45.0% 32.3% 1.71 (0.67; 4.38)
Overall effect: v2 = 4.968; 4df (P = 0.29)
RDQ Roland Morris Disability Questionnaire, PI-NRS Pain Intensity
Numerical Rating Scale, GPE general perceived effect, df degrees of
freedom, CI confidence intervals
* P \ 0.05
a Adjusted for baseline, ethnic background and work status
b Adjusted for baseline and ethnic background
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Effect of the intervention
The multilevel analyses showed that all analyses had to be
adjusted for the correlation of repeated measures within
patients and physiotherapists. The variation of the physio-
therapy practices level was 0% and this level was, therefore,
excluded from the final multilevel models. Table 2 shows
the means, regression coefficients and odds ratios for the
primary and Table 3 for the secondary outcome measures
estimated with multilevel modelling. No statistically sig-
nificant differences were found for functional status. At
26 weeks, patients in the protocol group reported signifi-
cantly lower pain intensity, however this difference was
absent after 1 year follow-up.
Registration forms regarding treatment goals, content of
the different sessions and evaluation of the treatment were
completed by physiotherapists in both groups. The forms of
the protocol group were also used to determine whether the
protocol was followed adequately. We applied 18 perfor-
mance criteria which are summarised in Table 4. Despite
the training sessions the protocol physiotherapists received,
we found that in 18% of the patients the protocol was not
adequately followed. The results of the per-protocol anal-
yses were similar to the intention-to-treat analyses (data not
shown). Subgroup analyses showed that the protocol group
was more effective in reducing pain intensity at 52 weeks
follow-up for patients with elevated fear avoidance scores
at baseline (Table 5). No multilevel analyses were per-
formed for sick leave since less than 14, 8 and 5% of the
workers were on sick leave at 13, 26 and 52 weeks,
respectively, after randomisation.
Adverse events
No serious adverse events (an event resulting in admission
to hospital or permanent disability, or both, or death) were
reported by patients in either of the groups.
Cost effectiveness
A detailed report of the economic evaluation is provided in
a separate paper [24]. After 52 weeks the direct health care
costs were significantly higher for patients in the protocol
group (€ 1003) compared with the control group (€ 527),
largely due to the costs of the intervention. The mean
difference in total costs amounted to € 233 (95% CI €
-2.185 and 2.764). The cost-effectiveness planes indicated
no significant differences in cost-effectiveness between the
two groups.
Discussion
The intensive group training protocol tended to be more
effective in reducing pain intensity, coping and self-effi-
cacy and more patients in this group (45%) indicated that
they had improved compared to the guideline group (32%).
However, the differences were small and not statistically
significant during 1 year follow-up. The lack of statistical
differences between the groups does not imply that patients
did not improve. The minimal clinically important change
(MCIC) in patients has been estimated to be at least 2
points on a Pain Intensity Numerical Rating Scale
(PI-NRS) [4, 23]. In the protocol group 48% of the patients
Table 3 Multilevel model based mean scores at baseline and follow-













6 weeks 37.2 39.1 -0.29 (-2.64; 2.07)
13 weeks 35.6 38.6 -1.34 (-4.06; 1.39)
26 weeks 35.7 38.1 -0.78 (-3.46; 1.91)
52 weeks 37.9 39.3 0.23 (-2.78; 3.25)
Overall effect: v2 = 1.833; 4df (P = 0.77)
Active coping (PCI-A)a
Baseline 6.4 6.6
6 weeks 6.1 6.6 -0.14 (-0.59; 0.31)
13 weeks 5.9 6.3 -0.10 (-0.59; 0.38)
26 weeks 5.9 6.5 -0.31 (-0.80; 0.17)
52 weeks 5.9 6.0 -0.13 (-0.42; 0.69)
Overall effect: v2 = 4.535; 4df (P = 0.34)
Passive coping (PCI-P)a
Baseline 6.1 6.4
6 weeks 5.8 6.3 -0.33 (-0.75; 0.09)
13 weeks 5.3 6.1 -0.61 (-1.10; -0.12)*
26 weeks 5.4 5.9 -0.24 (-0.72; 0.24)
52 weeks 5.5 5.9 -0.09 (-0.65; 0.47)
Overall effect: v2 = 8.751; 4df (P = 0.07)
Self-efficacy (SES)b
Baseline 37.5 37.7
6 weeks 40.1 37.9 2.41 (-0.80; 5.61)
13 weeks 43.4 40.1 3.55 (-0.49; 7.59)
26 weeks 41.4 41.8 -0.16 (-4.42; 4.11)
52 weeks 43.8 41.2 2.80 (-1.86; 7.46)
Overall effect: v2 = 7.037; 4df (P = 0.13)
PCI-A Pain coping inventory, items active coping; PCI-P pain coping
inventory, items passive coping; SES Self-efficacy scale; df degrees of
freedom; CI confidence intervals
* P \ 0.05
a Adjusted for baseline and ethnic background
b Adjusted for baseline, ethnic background and work status
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scored at least the MCIC score versus 37% in de guideline
group. Applying 30% change from the baseline score [9]
for the RDQ, results in 57% of the patients in the protocol
group versus 48% in the guideline group experiencing a
MCIC in functional status.
The strength of the study is the randomised design of the
trial, reducing the chance of confounding. The relatively
similar baseline characteristics of the patients in both
groups indicate the successful randomisation. The number
of patients that were lost to follow-up was comparable in
both groups indicating non-selective drop-out.
This study had some limitations. Three months after
the start of the inclusion period the Dutch government
passed new legislation which de-listed physical therapy
from basic health care insurance. In the first 2 months of
2004 the total number of visits to all physiotherapists in
The Netherlands dropped with 14.6% compared to 2003;
over the whole year the number of visits dropped with
6.1% [20]. The inclusion period of 1 year was therefore
extended to 1 year and 6 months. Additionally, we
recruited and trained 25 additional physiotherapists in two
cities outside Amsterdam. This resulted in inclusion of a
Table 4 Criteria list used to
assess the quality of the
intensive group training
protocol
One point was assigned to each
positively assessed Item; the
maximum score was 18. For
adoption in the per protocol
analysis a minimum of 14 points
were necessary
1 At least two or more criteria have been set (focussed on activities or participation)
2 Duration, intensity, frequency etc. were formulated in the treatment goals
3 Reducing pain was not adopted as a treatment goal
4 The treatment goals were evaluated (whether goals are met is registered)
5 A minimum of two baseline measurements were performed
6 A treatment agreement (with goals) was signed by patient and physiotherapist
7 Information on dealing with (chronic) pain was provided
8 A minimum of 15 group training sessions (75%) were attended
9 Patient trained in a group
10 Graphs were used during training sessions and evaluations
11 A gradually progressive exercise scheme was prepared
12 There was/were plausible reason(s) for not following the progressive exercise scheme
13 At least one aerobic exercise was included in the scheme
14 At least one back exercise was included in the scheme
15 At least one abdominal exercise was included in the scheme
16 At least one buttock exercise was included in the scheme
17 A minimum of two evaluations were performed
18 No other (manual) therapies for low back pain were performed









Tampa [ 38 (n = 54) 1.91 (-1.31; 5.13) -1.91 (-3.42; -0.39)* 2.83 (0.76; 10.59)
Tampa B 38 (n = 60) -1.53 (-4.65; 1.60) -0.02 (-1.58; 1.54) 0.93 (0.23; 3.71)
Catastrophising (9–36)
PCI_C [ 20 (N = 52) 1.80 (-1.49; 5.09) -0.52 (-2.13; 1.10) 2.48 (0.03; 223.63)
PCI_C B 20 (N = 60) -0.72 (-3.82; 2.39) -1.19 (-2.71; 0.33) 4.03 (1.06; 15.29)
Self-efficacy (0–60)
SES [ 38 (N = 53) -1.44 (-4.78; 1.91) -0.67 (-2.28; 0.94) 2.92 (0.70; 11.82)
SES B 38 (N = 61) 1.52 (-1.50; 4.54) -1.05 (-2.51; 0.41) 0.81 (0.20; 3.27)
RDQ Roland Morris Disability Questionnaire, VAS Visual Analogue Scale, GPE general perceived effect, PCI_C pain coping inventory (scale
items catastrophising), SES self-efficacy scale
* P \ 0.05
a Regression coefficients
b Odds ratios
1198 Eur Spine J (2008) 17:1193–1200
123
total of 114 patients. Although we aimed at inclusion of
120 patients, we believe that the power is sufficient and
that an additional 6 participants would not have changed
the results of this study.
Furthermore, the participating physiotherapists may not
have delivered the intensive group training protocol ade-
quately. Ideally, all group training sessions should be
audio-taped and assessed by experts. Unfortunately, no
means were available for this purpose; instead we used
registration forms and regularly visited the group trainings.
Participating physiotherapists were not selected on the
basis of their skills or knowledge of behavioural therapies.
It is possible that the used training method for the phys-
iotherapists was insufficient for adequate performance of
the therapy. We used the Pain Attitudes and Beliefs Scale
for Physiotherapists (PABS-PT) [15] before and after
training the physiotherapists in both groups to examine the
effects of the training. We found that the scores on
‘behavioural orientation’ did not significantly increase after
the training in the protocol group. This may have reduced
the contrast between both interventions.
In contrast to previous studies in occupational care, our
study did not find that an intensive group training protocol
based on principles of graded activity was more effective
than usual physiotherapy guideline care. The reduction in
sick leave seen in occupational populations was not con-
firmed in a primary care population. Therefore, we
conclude that the intensive group training protocol was not
more effective than usual care and need not to be imple-
mented in primary care physiotherapy.
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